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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 . A process for making aluminosilicates of zeolite N structure comprising the steps of: 
(i) combining a water soluble monovalent cation, a solution of hydroxyl anions 

5 and an aluminosillcate to form a resultant mixture having a pH greater than 

10 and a H2O/AI2O3 ratio in the range 30 to 220; 
(il) heating the resultant mixture to a temperature of between 50°C and the 
boiling point of the mixture for a time between 1 minute and 100 hours until 
a crystalline product of zeolite N structure is formed as determined by X-ray 
^ 0 diffraction or other suitable characteristic; and 

(Hi) separating the zeolite N product as a solid from the mixture, 

2. A process as claimed In claim 1 wherein the water soluble monovalent cation in step 
(i) is an alkali metal or an ammonium ion or mixtures of these Ions. 

3. A process as claimed in claim 2 wherein the alkali metal comprises a potassium ion. 
15 4. A process as claimed in claim 2 wherein the alkali metal comprises a sodium ion. 

5. A process as claimed in claim 2 wherein the alkali metal comprises both a potassium 
and sodium ion. 

6. A process as claimed in claim 2 wherein the monovalent cation comprises both 
potassium and ammonium ions. 

20 7. A process as claimed In any preceding claim wherein the resultant mixture of step (i) 
also contains a halide. 

8. A process as claimed in dalm 7 wherein the halide is chloride. 

9. A process as claimed in any preceding claim wherein the pH of the solution of 
hydroxyl ions is greater than 13. 

A process as claimed in any preceding claim wherein in step (ii) the resultant mixture 
is heated to a temperature of in the range 80°C to 95°C. 

11. A process as claimed In any preceding claim wherein the aluminosillcate has a SI:AI 
ratio in the range 1 .0 to 5.0. 

1 2. A process as claimed in dalm 1 1 wherein the aluminosillcate has a Si:AI ratio in the 
30 range 1.0 to 3.0. 

13. A process as claimed in dalm 1 1 wherein the aluminosillcate is a clay. 

14. A process as claimed in dalm 13 wherein the day is kaolin or montmorillonite or 
mixtures thereof. 

15. A process as daimed in any preceding dalm wherein in step (ii) said heating is 
35 carried out for a time in the range 2 to 24 hours. 

16. A process as daimed in any preceding claim wherein the ratio of H2O/AI2O3 in the 
mixture of step (1) is in the range 45 to 65. 

17. A process as claimed In any preceding claim wherein in step (i) a quantity of solid 
zeolite N is added to the mixture. 
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1 8. A process as claimed in any preceding claim wherein caustic liquor remaining in the 
mixture after step (lii) is re-used as at least part of a solution of anions In step (i) for 
subsequent production of additional zeo\tte N product. 

19. A process as claimed in claim 3 wherein the amount of potassium utilised is 
governed by a ratio of K2O/AI2O3 in the range 0.3 to 15. 

20. A process as claimed In claim 3 wherein the amount of potassium utiiised is 
governed by a ratio of KCI/AI2O3 in the range 0.0 to 15. 

21 . A process as claimed in claim 8 wherein the amount of chloride utilised is governed 
by a ratio of KCi/AlzOs in the range 0.0 to 1 5. 

A process as claimed in daim 4 wherein the amount of sodium utilised is governed 
by a ratio of NaaO / AI2O3 In the range 0.0 to 2.5. 

23. A process as claimed In daim 4 wherein the amount of sodium utilised is governed 
by a ratio of NaCI / AI2O3 in the range 0.0 to 2.8. 

24. A process as daimed in daim 8 wherein the amount of chloride utilised is governed 
15 by a ratio of NaCI / AI2O3 in the range 0.0 to 2.8. 

25. A process as daimed in daim 8 wherein the amount of chloride utilised is governed 
by a ratio of CI / SiOj in the range 0.0 to 6.5. 

26. A process as daimed in daim 5 wherein the amount of sodium and potassium 
utilised is governed by a ratio of K/(K+Na) in the range 0.5 to 1 .0. 
A process as daimed In daim 5 wherein the amount of sodium and potassium 
utilised is governed by a ratio of (K + Na - Aiy SI ratio in the range 2.0 to 18.0. 

29. Zeolite N produced by the process of any preceding daim or combination of 
preceding claims. 

30. Zeolite N produced by the process of any preceding claim having a composition 
25 according to the formula 

(Mi.a. Pa)i2(AlbSic)io04o(Xi.d. Yd)2 nHaO where 
M = alkali metal or ammonium; 

P = alltali metal, ammonium or metal cation{s) exchanged in lieu of allcali metal or 
ammonium 

30 X = halide and Y is an anion and 

O^a :S1, 1 ^c/b ^oc, O^d ^1 and 1 ^n ^10. 

31 . Zeolite N having a composition according to the fbmiula 
(Mi^, Pa)i2(AlbSio)io04o(Xi.d. Yd)2 nH20 where 
M = allcali metal or ammonium; 

P = all<ali metal, ammonium or metal cations exchanged in lieu of all<ali metal or 
ammonium 

X = halide and Y is an anion and 
O^a ^1, 1^c/b ^oc, O^d ^1 and 1 ^n ^10 
with the proviso that when a = 0, b = 1 , c = 1 , d = 0. X = CI, M * K. 
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32. Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AibSlc)io04o(Xi^, Yd)2 nHaO where 

M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
5 ammonium 

X = haiide and Y is an anion and 

O^a ^1, 1 :sc/b ^oc, o<d ^1 and 1 ^n ^10 

characterised in having a BET surface area greater than 1 m*/g. 

33. Zeolite N as claimed in claim 32 having a BET surface area between 1 m% and 1 50 
"0 fn%. 

34. Zeolite N as claimed in claim 33 having a BET surface area between 5 m% and 150 

35. Zeolite N as claimed in any one of claims 32. 33 or 34 having a proportion of external 
surface area to internal surface area of greater than 1 %. 

1 5 36. Zeolite N as claimed in claim 35 having a proportion of external surface area to 
internal surface area of greater than 5%. 

37. Zeolite N as claimed in claim 36 having a proportion of external surface area to 
internal surface area of greater than 10%. 

38. Zeolite N having a composition according to the formula 
20 (iVii.a. Pa)i2(AlbSic)io04o(Xi.d, Yd)2 nHaO where 

M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = haiide and Y is an anion and 
2^ O^a ^1. 1 ^cAj ^oc. O^d ^1 and 1 sn ^10 

characterised in having an X-ray diffraction pattern which has a high background 
intensity of greater than 5% of a maximum peak height between the region 25«' < 28 
<70». 

39. Zeolite IM having a composition according to the fomiula 
30 (Mi^. Pa)i2(AlbSic)io04o(Xi^, Yd)2 nHaO where 

M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = haiide and Y is an anion and 
O^a ^1, 1 ^c/b ^oc, o^d £1 and 1^n ^10 
when used for exchange of ammonium tons in solution. 

40. Zeolite N having a composition according to the formula 
(Misi.Pa)i2(AlbSlc)ioO«(XM,Yd)2 nH20 where 
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M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = htallde and Y is an anion and 
5 0<a <1, 1^c/b ^oc, 0£d ^1 and 1^n ^10. 

when used for exchange of ammonium ions in the presence of alkali metal and/or 
alkaline earth metal ions in solution. 

41 . Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AlbSic)io04o(Xi^, Yd)2 nHgO where 

10 M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 
O^a ^1, 1 ^c/b :$oc, Or^d ^1 and 1 ^n ^10. 
5 having a cation exchange capacity ranging from 1 00 meq per 1 0Og to 700 meq per 

100g for ammonium Ions with concentrations between less than 1 mg/L to greater 
than 10,000 mg/L, 

42. Zeolite N as claimed in claim 41 having a cation exchange capacity greater than 200 
meq per lOOg. 

20 43. Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AlbSic)io04o(XiKi. Yd)2 nHaO where 
M = alkali metal or ammonium; 

P = allcali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

25 X = halide and Y is an anion and 

0^a^1, l^c^^oc, O^d^l and l^n^lO 
when used for exchange of metal ions in solution. 

44. Zeolite N having a composition according to the formula 
(Mi-a, Pa)i2(AlbSic)io04o(Xi^, Yd)2 nHgO where 

30 M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 

O^a ^1, 1 !^c/b ^oc, 0<d ^1 and 1 ^n ^10 

when used for exchange of metal ions In the presence of alkali metal or alkaline 
earth metal ions in solution. 

45. Zeolite N as claimed in daim 43 or 44 wherein the metal ions comprise copper, zinc, 
nickel, cobalt, cadmium, silver and lead. 
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Zeolite N as claimed in claim 43, 44 or 45 having cation excliange capacity for metal 
Ions ranging from 20meq per 100g to 400meq per 100g. 
Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AlbSic)io04o(Xi^, Yd)2 nHaO where 
M = all^ali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 

0:Sa ^1. 1 <c/b ^oc, o^d <1 and 1 ^n <10 

when used for adsorbing ammonia gas in the temperature range 0°C to 300*'C. 
Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AlbSic)io04o(Xi^. Yd)2 nHzO where 
M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 

O^a ^1, 1 ^c/b ^oc. O^d ^1 and 1 ^n ^10 

when used for adsorbing ammonia gas in the temperature range OPC to 300**C in the 
presence of water. 

Zeolite N having a composition according to the formula 
(Mi-a. Pa)i2(AlbSic)io04o(Xi^, Yd)2 nHaO where 
M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 

0^a^1, 1^c/b^Qc, 0^d^1 and 1^n:^10 

when used for absorbing oil. 

Zeolite N as claimed in claim 49 when used for absorbing oil greater than 50g of oil 
per 100g of Zeolite N. 

Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AlbSic)io04o(Xi^, Yd)2 nHzO where 
M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y Is an anion and 
0^a^1, 1:^c/b^oc, 0^d^1 and 1:Sn^10 
when used for removing anions from wastewater. 
Zeolite N having a composition according to the formula 
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(Mi^. Pa)i2(AlbSlc)io04o(Xi^, Yd)2 nHaO where 
M = alkali metal or ammonlum; 

P = alkali metal, ammonium or metal caHons exchanged In lieu of alkali metal or 
ammonium 

5 X = halide and Y is an anion and 

0^a:Sl,1^c/b^oc, O^dsl and 1^n^10 

when used in an ammonium form to have a capacity to re-exchange alkali metal 
ions from solutions containing hydroxyl ions ranging in concentration from 0.1 M to 
2.0iVI. 

1 0 53. Zeolite N as claimed in claim 52 wherein the concentration of hydroxyl ions is from 
0.4 M to 1.5 M. 

54. Zeolite N as claimed in claim 52 or 53 wherein the solutions containing hydroxyl ions 
comprise KOH or NaOH or mixtures thereof. 

55. Zeolite N having a composition according to the formula 
"•S (Mi^, Pa)i2(AlbSic)io04o(Xi.d, Yd)2 nHaO wrtiere 

M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 
20 O^a ^1, 1 ^c/b ^oc, o^d ^1 and 1 ^n ^10 

having a removal rate of ammonium ion ranging between 50-100% from ammonium 
loaded Zeolite N using a regeneration solution containing hydroxyl ions. 

56. Zeolite N having a composition according to the formula 
(Mi.a. Pa)i2(AlbSic)io04o(Xi^,, Y^lz nHzO where 

25 M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged In lieu of alkali metal or 
ammonium 

X = halide and Y is an anion and 

0 S a ^1, 1 ^ c/b ^ oc, 0 s d ^1 and 1 ^ n ^10 

when used to re-exchange ammonium ions and/or to retain high selectivity for 
ammonium ions after regeneration with a solution containing hydroxyl Ions. 

57. Zeolite N having a composition according to the formula 
(Mi.a. Pa)i2(AlbSic)io04o(XM, Yd)2 nH20 where 

M = alkali metal or ammonium; 

^® P = 3"^'' "letel, ammonium or metal cations exchanged in lieu of alkali metal or 

ammonium 

X = halide and Y is an anion and 

O^a^l, 1:So/b^oc, O^d^l and 1:sn^10 
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When used to kai gram positive or gram negative bacteria. 

58. Zeolite N having a composition according to the formula 
(IWi^. Pa)i2(AlbSic)io04oP<i.d. Ya)2 nHzO where 

M = potassium or sodium or ammonium; 
5 P = silver or zinc 

X = haiide and Y is an anion and 

0 ^ a £ 1, 1 ^ c/b ^ oc, 0 ^ d < 1 and 1 s n ^ 10 

when used to l<ill gram positive or gram negative bacteria. 

59. Zeolite N having a composition according to the formula 
(Mi-a. Pa)i2(AibSic)io04o(X,.<,, Y<,)2 nHjO where 

M = potassium and ammonium; 
P = silver and zinc 
X = haiide and Y is an anion and 
O^a^l. I^c/bioc, 0^d^1 and l^n^lO 
^ used to idll gram positive or gram negative bacteria. 

60. Zeolite N having a composition according to the formula 
(Mi^, Pa)i2(AlbSlo)io04o(Xi^. Yd)2 nHzO where 

M = alkali metal or ammonium; 

P = alkali metal, ammonium or metal cations exchanged in lieu of alkali metal or 
20 ammonium 

X = liallde and Y Is an anion and 

O^a ^1. 1^c/b ^oc, Osd ^1 and 1^n ^10. 

where c/b is greater than 1. 

61 . Zeolite N as claimed In daim 60 wherein c/b has an upper value of 5. 
Zeolite N as claimed in daim 60 wherein c/b has an upper value of 3. 
Zeolite N as daimed in any one of daims 30-62 wherein Y is hydroxyl or haiide. 
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64. Zeolite N as daimed In daim 63 wherein Y Is chloride. 
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